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2.2 SASWG INTERFACE STANDARDS PREPARATION METHODOLOGY 
The SASWG ISC standardization process is performed in six steps: 


1 ) 

2 ) 

3) 

4) 

5) 

6 ) 


Identify and discuss key standards issues during face-to-face meetings and report in 
SASWG ISC Minutes. 

Prioritize can d idat e hardware interfaces projects by consensus vote. 

Identify committee members from industry and govemmea and elect a project 
leader. 


Prepare draft standards, guidelines, and recommended practices (mostly performed 
with communication by facsimile and tdecon). 

Refer draft documents to professional standards organizations for review and 
approval. 


Attend professional standards organizations committee meetings and provide 
consultation, especially far technical requirements unique to spacecraft design and 


operations. 


3. 0 AMERICAN INSTITUTE OF ASTRONAUTICS AND ASTROPHYSICS 
INTERFACE STANDARDS PROJECTS 


3. 1 AIAA GUIDELINE FOR THE SERVICEABLE SPACECRAFT 
GRASPING / BERTHING / DOCKING INTERFACES 


This guideline provides technical information for the design of three mechanical interfaces required 
for spacecraft servicing — grasping by telerobotic or visual m«*iip nM»". berthing of payloads or 
spacecraft, and docking of spacecraft. Achieving a degree of commonality individually and 
collectively for this general class of interface will simplify the servicing of a variety of orbital 
replaceable units (ORU's), Attached payloads, platforms, Space Station Freedom, satellites, and 
other passive and mobile spacecraft The invaluable experience of past missions from Gemini to the 
Shuttle Obiter provides the basis for the information contained in this document. 


3.2 FLIGHT RELEASABLE GRAPPLE FIXTURE (FRGF) STANDARD 

This standard establishes the interface design requirements for three standard grapple fixtur es - Flight 
Releasable Grapple Fixture (FRGF), Rigidized Sensing Grapple Fixture (RSGF), and Electrical 
Flight Grapple Fixture (EFGF). Design requirements are provided for the Grapple Fixture interface 
and Extravehicular Activity (EVA) release interface. It rfiould be noted that there are three new non- 
standard grapple fixtures models - Flight Releasable Light Weight Grapple Fixture (LWGF), 
Auxiliary Grapple Fixture (AGF), and Electrical Light Weight Grapple Fixture (ELWGF). The light 
weight grapple fixtures are a solution to the weight / budget problems of payloads. 

3.3 MAGNETIC END EFFECTOR STANDARD 


The Magnetic End Effector has been developed to provide a dextrous end effector for the Shuttle 
Remote Manipulator System (RMS). Work is p rogressing to perform a flight demonstration. This 
standard establishes the interface design requirements for the end effector to payload interface. 
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3.4 UTILITY CONNECTOR GUIDELINE 

This guideline reviews the development of * utility connectors for spacecraft servicing syxems. 
Utility connectors are designed for folly automated remree operation, separate from and independent 
of any docking mechanism, operation after a docking mec h a n is m is rigidized, and are compatible 
with both single point and three point docking mechanisms. Designs are reconfigorable for 
monopropellant, bipropeUant, and cryogenic resupply. 

4 . 0 ELECTRONIC INDUSTRY ASSOCIATION INTERFACE STANDARDS 

PROJECTS 


4 1 STANDARD FOR CONNECTORS, ELECTRICAL, RECTANGULAR, 
BLIND-MATE, SCOOP-PROOF 


This standard provides terminology, description and requirements of a blind-mate, scoop-proof, 
rectangular shell series of electrical connectors for serviceable spacecraft for use during space and 
ground support activities. Aspects such as size, alignment, mating force, material requirements, 
reliability, durability, weight, electrical and physical characteristics, and temperature raqge are 

covered. The intern is to insure compatibility to both unmanned ami robotic based servicing modes. 

4 2 STANDARD FOR CONNECTORS, ELECTRICAL, RECTANGULAR, 
BLIND-MATE, SCOOP-PROOF, LOW-FORCE, SUBMINIATURE 

This guiddine is for a rectangular electrical connector similar to die connector above, seep for the 
a pd l ocking This connector is smaller , and may utilize release levers designed to be 

compadblefbrEmvv^cuhr Activity (EVA) or robotic engagement and release. 

4.3 GUIDELINE FOR CONNECTORS, FIBEROPTIC 


Has guideline provides design requirements for fiberoptic connectors for spacecraft use. NASA 
Long Duration Exposure Facility (LDEF) experience has shown that conventional fiberoptic 
connectors survived the space environment witbott any degradation or loss in performance. 


5.0 SOCIETY OF AUTOMOTIVE ENGINEERS INTERFACE STANDARDS 
PROJECTS 


5. 1 FLUID COUPLINGS FOR SPACECRAFT SERVICING 

The rfr yTt i™* f* practice is to provide high level design, development, verification, 

storage and delivery guidelines for fluid couplings and its ancillary hardware for spacecraft 
servicing. The couples shall be capable of resupplying storable propellants in a variety of space 
environments. 

5.2 HEX HEAD BOLT AND SOCKET INTERFACE 

This sramfard provides and design and material requirements for a 8 and 12 millimeter hex head bolt 
to spacecraft fastening. Dimensions and clearances were determined to assure bolt and socket 
compatibility over the temperature extremes of space as part of a Special Project prior to the 
preparation of a draft standard for spacecraft faseners. 
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5. 3 REPLACEABLE THERMAL INSULATION 

Hus recommended practice provides design concepts for candidate mechanisms to attach thermal 
insulation to orbital replacement units (ORUs) and otter spacecraft services where thermal insulation 
degradation is likely to occur requifipg the replacement of the thermal insulation blanket. 

6. CONCLUSION 

The purpose of the NASA Space Assembly and Servicing Working Group Interface Standards 
Committee is to prioritize spacecraft mechanical, electrical, fluid, thermal, and optical interface 
projects selected by member consensus, prepare draft standards, guideline, and recommended 
practices, refer to professional standards organizations, and assist with document review, approval, 
and referral to international standards organizations. 
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